03/18/2008 17:09 FAX 301 948 7774 



Lieberman & Brandsdorfer 



@005 



6 ©^AL PAX CENTER 

In the Claims: MAR 1 8 2008 

Please amend the claims as follows: 

1 . (Currently Amended) A method of leader election in a multi-node storage area network, 

comprising: 

each of the nodes communicating to all of the nodes within a cluster of 
storage area network nodes of loss of connectivity between a node in said cluster 
and a cluster leader; 

pruning a quantity of cluster leader candidates in response to said loss of 
connectivity; 

employing a two pass protocol to elect a new cluster responsive to pruning 
a quantity of clus ter leader candidates, including election from a majority group of 
said node s and election from a minority group of said nodes; 

selecting a single new cluster leader from one of said majority and 
minority groups fo r a grouping of nodes from said pianed quantity ofctotei 
leader candidates ; and 

validating approval of node leadership election within said cluster of nodes 
to function as a saidnew cluster leader, including determining said selected 
cluster leader has connectivity with a select group of clients in communication 
with, said cluster following selection of said new cluster leader. 

2. (Currently Amended) The method of claim 1, wherein the step of pruning cluster leader 

candidates includes d recipient node ofsmd c o mmunica t i o n requesting one of the nodes 
with a higher identifier node value to T c fr ain refraining_ frorn requesting a position of new 
cluster leader candidate. 

3. (Currently Amended) The method of claim 1, further comprising said first pass of said two 

pass protocol determining if said selected cluster leader candidate is from said a majority 
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grouping of said nodes within said cluster of nodes. 

4. (Original) The method of claim 1 7 wherein the step of pruning cluster leader candidates 

includes mitigating time to convergence of election of said new cluster leader. 

5. (Currently Amended) The method of claim 1 , wherein the step of validating approval of node 

leadership election within said cluster of nodes to function as a new cluster leader 
includes biasing cluster reformation selected f rom the a group consisting of-: a majority 
grouping of nodes within said cluster of nodes, and connectivity with a select group of 
clients in communication with said cluster, and combinations thereof 

6. (Previously Presented) The method of claim 5, further comprising requiring additional time for 

the election of said node leader candidate from a minority grouping of nodes within said 
cluster of nodes, 

7. (Previously Presented) The method of claim 1, further comprising the step of electing said new 

cluster leader candidate from a minority grouping of nodes within said cluster of nodes 
upon failure of a cluster leader candidate from a majority grouping of nodes, wherein said 
failure is selected from a group consisting of: lock of a quorum disk, and said cluster 
leader candidate, and combinations thereof 

8. (Currently Amended) The method of claim I , further comprising election of one of the nodes 

within a connected grouping of connected nodes to function'as a new leader candidate, 
wherein said node is selected from a group consisting of: a majority co nn ec te d grouping 
of connected nodes and a minority c o nnect ed grouping of connected nodes, 

9. (Currently Amended) A storage area network system comprising: 

a group of storage area network nodes with one node adapted to function as a cluster 

leader; 
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a communication manager to enable each one of the nodes to inform all of the nodes 
within a cluster of nodes of loss of connectivity between one of the nodes in said cluster and said 
cluster leader; 

a pruning protocol adapted to mitigate a quantity of cluster leader candidates in response 
to the loss of connectivity; 

a two pass protocol to elect a new cluster leader in response to said pruning protocol and 
a quantity of leader candidates, including one election from a majority group and a second 
election fro m^minoritv^rQim: 

a single n ew cluster leader selected from one of said majority and minority a grouping of 
nodes from said prun e d quantity of clust e r Icade r xan d ida t c s; 

a validation protocol adapted to approve said a new cluster leader in response to said 
pruning protoco l and said cluster leader selections, including a determination that said selected 
cluster leader has connectivity with a select group of clients in communication with said cluster 
after selection of said new cluster leader. 

10. (Currently Amended) The system of claim 9 ? wherein said pruning protocol includes one of 

an informed n o de adap t ed to pe t i t i o n all of the nodes w i thin said g r oup of nodes with a 
higher node identifier to refrain from a request for position of cluster leader. 

1 1 . (Previously Presented) The system of claim 9, wherein said validation protocol includes a 

determination of origination of said selected cluster leader candidate from a majority 
grouping of said nodes. 

12. (Previously Presented) The system of claim 9 ? wherein said validation protocol is adapted to 

bias cluster reformation from a group consisting of: a majority grouping of nodes within 
said cluster of nodes, and connectivity with a select group of clients in communication 
with said cluster, and combinations thereof. 

13. (Previously Presented) The system of claim 9, further comprising an election manager 
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adapted to enable election of said new cluster leader candidate from a group consisting 
of: a majority connected grouping of nodes, and a minority connected grouping of nodes. 

14. (Previously Presented) The system of claim 1 3 5 wherein said election manager is responsive 

to failure of a cluster leader candidate from said majority grouping of nodes to acquire a 
quorum disk lock. 

1 5. (Currently Amended) An article comprising: 

a computer-readable recordable data storage medium; 

means in the medium for informing all nodes within a cluster of storage area network 
nodes of loss of communication between one of the nodes in said cluster and a cluster leader; 

means in the medium for mitigating a quantity of cluster leader candidates responsive to 
said loss of communication; 

means in the medium to employ a two pass protocol to elect a new cluster leader jn 
response to said miti gation, including a first .pass to elect from a majority of said nodes, and a 
second pass to elect from a minority of said nodes^ 

means in the medium for selecting said.* new cluster leader from a grouping of nodes 
from a mitigated quantity of cluster leader candidates; and 

means in the medium for validating election of a new cluster leader responsive to 
mitigation of said quantity of candidates, including determining said selected cluster leader has 
connectivity with a select group of clients in communication with said cluster following selection 
of said new cluster leaden 

16. Cancel 

1 7. (Original) The article of claim 1 5, wherein said means for informing all nodes of loss of 

communication with a cluster leader includes a communication manager. 

1 8. (Previously Presented) The article of claim 15, wherein said means for mitigating a quantity 
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of cluster leader candidates includes a pruning protocol adapted to petition all of the 
informed nodes with a higher node identifier to refrain from a request for a new cluster 
leader position. 

19. (Original) The article of claim 15, wherein said means for validating election of said a 

new cluster leader includes a validation protocol adapted to bias cluster 
reformation from a group consisting of: a majority grouping of nodes within said 
cluster of nodes, and connectivity with a select group of clients in communication 
with said cluster, and combinations thereof. 

20. (Original) The article of claim 15, wherein said new cluster leader is selected from a 

group consisting of; a majority connected grouping of nodes, and a minority 
connected grouping of nodes. 
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